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(54) PIPERAZINYL-QUINAZOLONE-(4) DERIVATIVES, 
PROCESS FOR PRODUCING THEM AND MEDICINES 
COMPRISING THEM 

(71) We, BYK GULDEN LOMBERG CHEMISCHE FABRIK GESELL- 
SCHAFT MIT BESCHRANKTER HAFTUNG, of D-7750 Konstanz, Gottlieber 
Strafe 25, Federal Republic of Germany, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be 
5 performed, to be particularly described in and by the following statement: — 

The invention relates to therapeutically valuable aryl-substituted piperazinylalkyl 
quinazolone-(4) derivatives with predominantly hypotensive properties. 

For a fairly long time quinazolone-{4) derivatives have been known with sedative 
(Therapie, Vol. 13, (1958), pp. 30 to 45) and anticonvulsive properties (Journal of 
Pharmacy and Pharmacology, Vol. 12 (1960), p. 501). Of the quinazolone-<4) deriva- 
tives described in German Published Patent Application 1 231 705 and »1 249 281, 
2-6^ethylaminomcmyl-3-mediyl-6-emoxyquinazolone-4 possesses an analgesic action 
which is comparable with that of the known 4-dimemylammo^l-phenyl-2,3-dimethyl- 
pyrazolone-5. 

^ The present invention relates to aryl-substituted piperazinylalkyl-quinazolone-{4) 
derivatives of the general formula I and their salts with pharmacologically tolerable 
inorganic or organic acids: 
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In the general formula I: 
20 R l signifies a hydrogen atom, a halogen atom, such as a fluorine or iodine, especially 
a chlorine or bromine atom, one to three straight-chained or branched, alkyl 
groups with 1 to 6 carbon atoms or one to three straight-chained or branched, 
alkoxy groups with 1 to 6 carbon atoms; 
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R 2 signifies a hydrogen atom, a straight-chained ^oi [branched, alkyl E?™P™* J ■ » 
6^arbon atoms, a phenyl alkyl group, in which an alkyl group contains 1 to 6 
carbon atoms or a cycloalkyl group with 3 to 6 carbon atoms; 
A signifies a straight-chained or branched, alkylene group with 1 to 6 carbon atoms, 
Y signifies a hydrogen atom or an alkyl group with .1 to 4 carbon atoms 

Z Smifies a hydrogen atom or one or more alkyl, alkoxy or alkylmercapto groups 
each with '1 to 4 carbon atoms, trinuoromethyl groups or fluorine, chlorine or 
bromine atoms. 
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10- A straight-chained or branched, alkyl group with 1 to 6 carbon atoms mite 

radicals R 1 and R 2 is, for example, a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
secTburyl, ten -butyl, pentyl, isopcntyl, .1- or 2-methylbutyl, terL-pentyl, hexyl, isohexyl 

1- ^2 oTs-methylJenryl, :1- 2- or 3-ethylbutyl, 1,2-, 1,3- or 2,3-dimethyl-butyl groups 

A straight-chained or branched, alkoxy group with 1 to 6 carbon atoms m i the 
15 radical R 1 is, for example, an alkoxy group derived from one of the above-mennoncd 15 
S groups wSiT to6 carbon atoms, such as a methoxy, ethoxy, propoxy, isopro- 
poxy, butoxy, isobutoxy, sec.-butoxy, tert.-butoxy, pentyloxy, isopentyloxy, 1- or 

2- methvl-butvloxv, tert.-pentyloxy, hexyloxy or isohexyloxy group. 

A p3 Skyl group in the radical R 2 , in which an alkyl group contains 1 to 
20 6 carbon atoL,Tfof example a benzyl or an «- or .S-phenylethyl group, a cyclodkyl 20 

group in the radical R 2 with 3 to 6 carbon atoms is for example a cydopnopyl, cyclo- 
penityl, 2- or 3 -methyl-cyclopentyl or cyclohexyl group. 

A straight-chained or branched, alkylene group A with 1 to 6 cartxm atoms is, 
for example, a methylene, 1,1-ethylene, 1,2-ethylene, ttimethylene, p^yhdene, 1- or 
25 2-methylediylene, tetramethylene, 1-, 2- or 3-methyltnmethylene, butybdene, 1- or 2- 25 
ethyethylene, pentylidene, pentamethylene or hexamethylene group, and also a 1-, Z-, 

3- or 4-methyltetramethylene, 1- or 2-propylethylene, 1- or 2-iOTpropyl-ethylene, 1-, 2- 
or 3-ethyl-trimethylene, l-methyl-2-ethyl-ethylene, 2-methyl-l-ethyl-ethylene, 1,3- 
dimethyl-irimethytene, hexyhdene, 1- or 2-hutyl-ethylene, 1- or 2-isobutyl-ethy ene, 

30 1- or 2-sec-butyl-ethylene, 1- or 2-tert.-butyl-ethylene, 1-, 2- or 3-^^ltrimethylene, 

1-, 2- or 3-i5opropyl-trimethylene, 1-, 2-, 3- or 4-t^yl-tetramethylene, 1-, 2-, 3- or 4- 
ethyl-tetramethylene, 1-, 2-, 3-, 4- or 5-methyl-pentamethyIene 1,2-, 1,3-, 2,3-, 3,4-^ or 
2,4-dimethyltetramethylene, l-methyl-3-ethyl-trimethylenc, lA3-trunethylmmethyIene, 
l-methyI-2-ethyltrimethylene, 3-methyl-l-ethyl-trimethylene, 2-methyl-l-ethyl-tn- 

35 methylene or 2-methyl-3-ethyl-trimethylene group. . 

An alkyl group with 1 to 4 carbon atoms in the radicals Y and Z is a methyl, emyi, 
propyl, isopropyl, butyl, isobutvl, sec-butyl or tert.-butyl group. 

An alkoxy or alkylmercapto group in the radical Z with 1 to 4 carbon atoms is a 
methoxy, ethoxy, propoxy, iso-propoxy, butoxy, isobutoxy, sec.-butoxy or tert.-butoxy 

40 group or a corresponding mercapto compound, such as a methylmercapto, ethyl- 40 

mercapto, propylmercapto, isopropylmercapto or butylmercapto group. 

The compounds according to the invention of the general formula I constitute 
valuable pharmaceutical products which, unlike the known compounds of a similar 
structure, are characterised especially by hypotensive, antihistarmmc and analgesic 

45 actions. The analgesic actions correspond to those of morphine and are 30 to 40 tunes 45 
as great as those of the compounds described in German Patent Applications 1 231 705 

and 1 249 281. „ . 

From this class of compounds, particularly good effects are possessed by aryl- 
substituted piperazinyl alkyl quinazolone-(4) derivatives of the general formula I 
50 and their salts with pharmacologically compatible inorganic or organic acids, 50 
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R 1 * signifies 1 to 2 methyl, ethyl, methoxy or ethoxy groups 3 especially in the 6 and/or 
7 position 

R 2 * is a hydrogen atom or a methyl or ethyl group 
A* is an ethylene or trimethylene group 

Z* is a fluorine or chlorine atom or a methyl or alkoxy group with 1 to 4 carbon aftoms; 

in the main 2-(2-(l-(tolyl)-pipera7Jnyl-4)ethylJ-6,7-dimethoxy-4(3H)-quinazolone J 
2-(2-{.l-(3-tolyl) piperzinyl-4) emyl>6 3 7-dimethoxy^3H>quinazolone 3 2-(2-(<l-(4- 
tolyl) piperazinyl-4)ethyl)-6,7-dimethoxy-4(3H)-quina2:olone, 2-(2-(l-(3-methoxy- 
phcnyl)pipcrazmyl^)emyl)^ 3 7-dimemoxy-4(3H)-quinazolone 3 2-(2-(u-(2-methoxy- 
phenyl) piperazinyl-4)ethyl)-3-methyl-6 > 7-dimethoxy^3H)-quinazo]one, 2-(2-(l-(2- 
ethoxyphenyl) piperazinyl-4)-ethyl>-6,7-dimethoxy-4(3H)-quinazolone ? 2-(2-(l-(2- 
cMorphenyl) piperazinyl-4) ethyl)-6 3 7-dimethoxy-4(3H)-quinazolone, 2-(2-(l-(3-chloro- 
phenyJ) piperazinyl-4)ei^yl)-6,7-dimethoxy-4(3H)-quinazolone 3 2-(2-(l-(4-chlorophenyl) 
pipera2inyl-4) ©thyl)-6 3 7-dimethoxy-4(3H)-quinazolone 3 2-(2-(l -(2-fluorophenyl) 
piperazinyl-4) ethyl)- 6 J 7-dimethoxy-4(3H)-quinazolone 3 2-<2-<il -(3 -fluorophenyl) 
piperazinyl-4) ethyl>6 3 7-dimethoxy-4(3H>quinazolone 3 2-(2-(l-(4-fluorophenyl) 
piperazinyl-4) et^yl)-6 5 7-dimethoxy-4(3H>quinazolone 3 2-(2-(l-(4-mcthoxyphenyl) 
piperazinyl-4) ethyl)-6-,7-dimethoxy-4(3H)-quinazolone, 2-(l-(2-methoxyphenyl) 
piperazinyl-4) methyl- 6 5 7-dimethoxy-4{3H)-quinazolone and 2-<3-(-l-(2-methoxy- 
phenyl)-piperazinyl-4)n-propyl)-6 3 7-dimethoxy-4(3H)-quinazolone 3 especially 2-(2-(l- 
(2-methox^herayl)-piperazmyl-4)-eth^ and also 

their salts with pharmacologically compatible inorganic or organic acids. 

The invention also relates to a process for the production of the compounds of 
The general formula I, which is characterised by the fact that 

a) a halogen carboxylanilide of the general formula II 3 
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in which R\ R 2 and A have the meanings above and Hal signifies a halogen 
atom - preferably a chlorine or bromine atom - is reacted wrtb an aryi piperazine 
of the general formula III, 
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in which Y and 2 have die meanings given above, and the compoimd of the general 
formula IV 

o 

• « 2. 




CO-A- 




so obtained in which K\ R=, A 3 Y and Z have the meanings given above, is intra- 
molecularly condensed at elevated temperature or 

b) an a>-halo-alkyl quinazolone of the general formula V, 



-ocx 

14 X A-Hal 



in which R>, R s , A and Hal have the meanings given above, is reacted with an aryi 
piperazine of the general formula III or 

c) an anthranilic acid of the general formula VI 

COOYl 



10 



15 



vr 

in which R> has the meaning given above, or a derive ester of such a compound 
is reacted with a compound of the general formula VII, VIII or IX 




HM 



in which A, Y and Z have the meanings given above and X is an amino group or an 
alkoxy group with 1 to 4 carbon atoms, at elevated temperature, and, if desired, the 
radical R 2 is introduced into the compound so obtained by alkylation, and if desired 
the compounds obtained according to a) 3 b) and c) are converted into the salts of 
pharmacologically compatible inorganic or organic acids or a salt obtained is converted 
into the free compound 
Preferably one reacts 

a) compounds of the general formula II* 
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2* 
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NM-CO-A -Hal 



or* 

with aryl piperazines of the general formula III* 
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in which R 1 ** R 2# > A* and Z* and Hal have the meanings given above, 
b) an w-halogen alkyl quinazolonv or the general formula V* 




in which R 1# , R 2 * and A* have the meanings given above, is reacted with an aiyl 
5 piperazine of the general formula III*, or 

c) an anthranilic acid of the general formula VI* 




or a reactive ester of such a compound, is (reacted with a compound of the general 
fonnula VTI*, VIII* or IX* 
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and if desired one introduces the radical R 2 *, R 1 *, R 2 *, A* and Z* and X having the 
meanings given above. 

The first stage of the process according to a), the reaction of the compounds of 
the general formula II with aryl piperazines of the general formula III, is carried out 

5 possibly in the presence of an inert organic solvent, for example of an alcohol such as 5 

ethyl alcohol, or isopropyl alcohol, ketone such as acetone, or meriiylethylketone, 
strongly polar fatty acid amide or nitrile such as dimethylf ormamide, dimethylacetamide, 
or acetonitrile or mixtures thereof, at temperatures between 50 and il20°C, especially 
between 50 and 70°C. In such cases it is advantageous to use an equivalent quantity of 

10 auxiliary base such as triethylamine, ethyldjcyclohexylaminie, c¥cydohexylamine or 10 
potassium carbonate or to carry out the reaction with at least double the equivalent 
quantity of aryl piperazine in or without the solvents mentioned above. 

As halogencarboxylanilides of the general formula II one can use, for example: 
the 2-carbamyl anilides of chloracetic, bromacetic or iodoacetic acid of 2- or 3-{chloro- 

15 or bromo-) propionic acid, of 2-, 3- or 4-(chloro or bromo-) butyric acid, of 2-, 3-, 4- *5 

or 5-(chloro- or bromo-) valeric acid, of 2-, 3-, 4-, 5- or 6-(chloro- or bromo-) caproic 
acid, of 2-, 3-, 4-, 5-, 6- or 7-(chloro- or bromo)- oenanthic acid, of 2-methyl- 

3- (chloro or bromo-) butyric acid, of 2-ethyl-4-(chloro- or bromo-) butyric acid, 
of 3-ethyl-4^(chloro- or bromo-) butyric acid, the 4- or 5- methyl - 2 - carbamyl 

20 anilides, the 4- or 5 - ethyl - 2 - carbamyl anilides, the 4- or 5 - propyl - 20 
2-carbamyl anilides, the 4,5-dimethyl or 4,5,6-trimethyl-2-carbamyl anilides, the 4- 
or 5-(chloro- or bromo-)-2-carbamyl anihdes, the 4- or 5-(methoxy, ethoxy-, propoxy, 
isopropoxy-, butoxy-, isobutoxy-, sec.-butoxy-, or tert.-butoxy-)-2-carbamyl anilides, 
the 4,5- or 5,6-(dimethoxy- or diethoxy)-)-2-carbamyl-anilides, tie 4,5,6-trimethoxy-2- 

25 carbamyl anilides or the 2-(N-methylcarbamyl, N-ethylcarbamyl, N-propylcarbamyl, 25 
N-isopropylcarbamyl, N-butylcarbamyl, N-pentyl carbamyl, N-isopentylcarbaniyl, N- 
benzylcarbamyl, N-(^-phenylethyl)-carbamyl, N-cyclopropylcarbamyl, N-cyclopentyl- 
carbamyl or N-cyclohexylcarbamyl)-4,5-dimethoxy anilides of the acids mentioned 
above. 

30 Halogencarboxylanilides which are preferably used are those of the general 30 

formula II*, for example the 2-(carbamyl, N-methylcarbamyl or N-ethylcarbamyl)-4- 
-pr 5-(methyl- or ethyl-) anilides, the 2-(carbamyl, N-methylcarbamyl or N-«thyi- 
carbamyl-)-4- or 5-(methoxy- or ethoxy)-anilides or the 2-(carbamyt N-methylcarb- 
amyl or N-ethylcarbamyl)-4,5-dimethoxy- or diethoxy)-anilides of 3-(chloro- or 
35 bromo)-propionic acid or of 4-(chloro- or bromo)-butyric acid. 35 

As aryl piperazines of .the general formula III, one may use for example: 
•l-phenylpiperazine, l-(o-, m- or p-tolyl) piperazine, l-(2-, 3- or 4-(ethyl-, propyl, 
isopropyl-, butyl-, isobutyl-, sec-butyl- or tert.-butyl)-phenyl)-piperazine, 1^(2-, 3- or 

4- (methoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-, isobutoxy-, sec.-butoxy- or teirt- 

40 butoxy)-phenyl)piperazine, l-(2-, 3- or 4-(methylmercapto-, ethylmercapto-, propyl- 40 

marcapto-, isopropylmercapto-, butylmercapto-, isoburtylmercapto-, sea-butylmercapto- 
or tert.-butyl-mercapto)-phenyl) piperazine, l-(2-, 3- or 4-trifluoromethylphenyl)-piper- 
azine, l-(2-, 3- or 4-(fluoro-, chloro- or bromo)-phenyl) piperazine, l-phenyl-(2 or 3)- 
methyl-piperazine, l-phenyl-(2 or 3)-ethylpiperazine, .*l-phenyl-{2 or 3)-propylpiper- 

45 azine, or l-phenyl-(2 or 3)-butylpiperazine, and also l-(o-, m- ox p-tolyl)-2Hmethyl- 45 

piperazine, l-(o-, m- or p-tolyl)-3- propylpiperazine, l-(2-ethylphenyl)-3-butylpiper- 
azine, l-(3-propylphenyl)-2-isopropylpiperazine, l-{2-methoxyphenyl)-(2 or 3)- methyl- 
piperazine, >l-(2-, 3- or 4-ethylmercaptophenyl)-3-ethylpiperazine, l-(2-trinuoromethyl- 
phenyl)-3-isobutypiperazine or l-<2- 5 3- or 4-chlorophenyl)-2-methylpiperazine. 

50 Preference is given to aryl piperazines of the formula III*, for example l-(o-, m- 50 

or p-tolyl)-piperazine, l-(3- or 4-methoxyphenyl)-piperazine, l-(2-, 3- or 4-(ethoxy-, 
propoxy-, isopropoxy-, butoxy-, isobutoxy-, sec.-butoxy- or tert. -butoxy) -pheny ^-piper- 
azine or l-(2-, 3- or 4-(fluoro or chloro)-phenyl) piperazine, especially l-^-methoxy- 
phenyl)-piperazine. 

55 The intramolecular condensation according to the second stage of the process 55 

a) (takes place either by heating a compound of the general formula IV, preferably to 
100 to 120°C» with strongly basic agents, such as alkali metal hydroxides, alkali metal 
alcoholates, tetra-alkyl ammonium hydroxides, or with an excess of the aryl piperazine 
used in the first stage of the process according to a), and if desired an organic solvent 

60 is used, such as ethylene glycol monomethyl ether, monoethyl ether or dimerhylform- 60 
amide. The condensation can also be carried out by heating to above the melting point, 
preferably to temperatures between -150 and 250°C, in vacuo or in a high-boiling inert 
organic liquid, such as diphenylrrreth a ne or diphenylether. 

The replacement of the halogen atom of a compound of the general formula V 
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by an aryl piperazine of the general formula III according tr> the process b) is 
advantageously carried out under the conditions stated for che first stage of the 
process a). _ 
As <*-halogenalkyl quinazolones of the general formula V one can use, for example, 

5 the following: 

2-(chioro-, bromo- or iodo-methyl>4-(3H>qiiinazoloire, 2-(l- or 2-(chloro- or bromo)- 
ethyl)-4(3H)-quinazolone, 2-(l-, 2- or 3-(chloro- or bromo)-propyl)-4-(3H>qmnazolone, 
2-(l-, 2-, 3- or 4-(chloro- or bromo-)butyl)-4-(3H)-quinazolone, 2-<d-, 2-, 3-, 4- or 

5- (chloro- or bromo) pentyl-4-(3H>quinazolone, 2-(l-, 2-, 3-, 4-, 5- or 6- (cHoro- or 

10 bromo>hexyl)-4-(3H)quinazolone, 2-(l- or 2-methyl-3-chloropropyl)-4(3H)-quinazo- 10 
lone, 2-(l- or 2-ethyl-3-chloropropyl)-4(3H>quinazolone a or the 6- or 7- (methyl-, 
ethyl-, propyl-, isopropyl-, butyl-, terL-butyl- or hexyl>, the 6,7- or 7,8-dimethyl-, 
the 6-methyh7-propyl-, the 6,7,8-trimethyl-, the 6- or 7-(chloro- or bromo)-, the 6- or 
7-(rnethoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-, isobutoxy-, sec. -butoxy- or 

15 tert.-butoxy-, the 6,7- or 7,8-(dimethoxy- or diethoxy)- or the 6,7,8 -mmethoxy-4(3H)- 1* 

quinazolones with the radicals mentioned in position 2 of the above compounds, or the 

6- or 7-(methyl-, ethyl-, propyl-, isopropyl-, tert.-butyl- or hexyl>, the 6,7- or 7,8- 
dimethyl-, the 6-methyl-7-propyl-, the 6,7,8-trimethyl-, the 6- or 7-(chloro- or bromo)-, 
the 6- or 7-(methoxy-, ethoxy-, propoxy-, isopropoxy, butoxy-, isobutoxy-, sec.-butoxy~, 

20 or tert.-butoxy), the 6,7- or 7,8-(dimeihoxy- or diethoxy)- or the 6,7,8,-trimethoxy-3- 20 

(methyl-, ethyl-, propyl-, isopropyl-, butyl-, pentyl-, isopentyl-, benzyl-, ^-phenylethyl-, 
cyclopropyl-, cyclopentyi- or cyclohexyl)-4-(3H>quinazolones with the radicals men- 
tioned in position 2 of the above compounds. Preference is given to w-halogenalkyl 
quinazolones of the general formula V*, for example 2-(2-chloro- or bromo)- ethyl- 

25 tert.-butoxy-, the 6,7- or 7,8-(dimethoxy- or diethoxy)- or the 6,7,8-trimethoxy-4{3H)- ^ 
quinazolones, 2-(2-(chloro- or bromo)-ethyl- or 3-(chloro or bromo)propyl)-3-(methyl- 
or ethyl)-6- or 7-(methyl-, ethyl-, methoxy- or ethoxy)-4(3H>quinazolones, 2-(2- 
(chloro- or bromo)-ethyl- or 3-(chloro- or bromo)-propyl)-6,7- or 7,8-dimethyl-, di- 
methoxy- or diethoxy)-4(3H)-quinazolones or 2-(2-chloro- or bromo)- ethyl- or 3- 

30 (chloro- or bromo>propyl-3-(methyl- or ethyl) 6,7- or 7,8-dimethyl-, dimethoxy- or di- 30 

ethoxy)-4(3H)-quinazolones. 

The condensation according to the process c) is carried out by heating the initial 
substances to temperatures between 60 and 180°C, preferably 120 to 180°C when 
using amides or nitriles and preferably 60 to 120°C when using imide acid esters or 

35 amidines, possibly in a solvent, for example a low-molecular alcohol, and advantageously 35 

at its boiling point. 

The anthranilic acids of the general formula VI which can be used are, for 
example, anthranilic acid ; 4- or 5-monoalkylanthranilic acids, such as, 4- or 5-(methyl-, 
ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, sec-butyl-, tert.-butyl-, pentyl-, isopentyl- 

40 or hexyl-, anthranilic acid; 3,4- or 4,5-dialkylanthranilic acids, such as 3,4- or 4,5- 40 

(dimethyl-, diethyl-, dipropyl-, ethylmethyl- or butylmethyl)-anthramhc acid; 3,4,5- 
trialkylanthranilic acids, such as 3,4,5-trimethyl- or triethylanthranilic acid, 4- or 5- 
halogen-anthranilic acids, especially 4- or 5-chloroanthranilic acid or 4- or 5- bromo- 
anthranilic acid; 4- or 5-(methoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-, isobutoxy- 

45 sec-butoxy-, tert. -butoxy, pentyloxy-, isopentyloxy- or hexyloxy-antJrranalic acid; 3,4- 45 

or 4,5-dialkoxy- anthranilic acids, such as for example 3,4- or 4,5-(dimethoxy-, di- 
ethoxy-, dipropoxy-, ethoxy-hexyloxy-, butoxy-methoxy- or methoxy-isopropoxy> 
anthranilic acid; or 3,4,5-trialkoxy-anthranilic acids, such as for example 3,4,5-trimeth- 
oxy- or tricthoxy-anthranilic acid 

50 Preference is given to anthranilic acids of the general formula VI*, for example 50 

4- or 5-(methyl-, ethyl-, methoxy- or ethoxy)-anthranilic acid or 3,4- or 4,5-(dimethyl-, 
diethyl-, dimethoxy- or diethoxy)-anthranilic acid. A reactive ester of a compound 
of the general formula VI or VI* is, for example, the ester of a lower alkanol with 1 
to 4 carbon atoms, especially the methyl- or ethyl-ester, of one of the above-mentioned 

55 anthranilic acids. (4-arylpiperazinyl-(l))-carboxylamides, nitriles, amidines and imino- 55 

esters of .the general formulae VI, VIII or IX are, for example, 4-aryl-piperazinyl-(l)- 
acetamide, -acetonitrile, acetamidine or -acetiminoethyl ester, 2- or 3-(4-aryl-piper- 
azinyl-(l))-propionamide, -propionitrilc, -propionamidine or -propionic acid imino- 
methyl- or ethyl ester,- 2-, 3- or 4-(4-aryl-piperazinyl-(l))-butyramide, -butyronitrile, 

60 -butyramidine or -butyric acid irninomcthyl- or ethyl ester, 2-, 3-, 4- or 5-(4-aryl- 60 

piperazinyl-(l))-valero-amide, -valeronitrile, -valeroamidine or -valeric acid imino- 
methyl ester, 2-, 3-, 4-, 5- or 6^(4-aryl-pipeTazinyl-(l))-caprc^amide, -capronitrile, 
-capronamidine, or -caproic acid iminoethyl ester, 2-, 3-, 4-, 5-, 6- or 7-{4-arylpiper- 
azinyl)-(l))-oenanthamide, -oenanthonitrile, -oenanthamidine or oenanthic acid imino- 
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methyl ester, 2-methyl-3-(4-aryl-piperazinyl-(l))-butyramide, -butyronitrile, -butyr- 
amidine or -butyric acid aminomethyl ester, in which the aryl piperazinyl radical repre- 
sents the radical of one of the aryl piperazines mentioned above for formula III. 

Preferably the reaction is carried out with compounds of the formulae VII* 

5 VIII* ot IX*, for example 3-(4-aryl pfperazmyl-(l ))-propi onamide, -propiornttile, 5 

-propionamidine, -propionic acid iminomethyl- or ethyl ester and 4-(4-aryl-piper- 
azinyl-(l))-buiyrairaide, -baityromtirile, -butyramidine, -butyric acid iminomethyl- or 
ethyl ester, in which the aryl piperazinyl radical represents the radical of one of the 
aryl piperazines mentioned above for formula III*. 

10 The production* of salts of non-toxic inorganic and organic acids can usually be 10 

carried out by dissolving the free bases and addling the requisite quantity of acid. 
Examples of inorganic acids which may be considered are: hydrogen haHde acids such 
as hydrochloric acid or hydrobromic acid, also sulphuric acid, phosphoric acid or 
sulphamic add. By way of example one may mention as organic acids: acetic acid, 

15 propionic acid, lactic acid, glycolic acid, gluconic acid, oxalic acid, maleic acid, 15 

fumaric acid, succinic acid, tartaric acid, citric acid, acetylglycine, benzoic acid, 
salicylic acid, pamoic acid, methanesulphonic acid, ^-hydroxy-ethanesulphonic acid, 
rx>lygalacfl^tronic acid, polyvinylcarboxylic acid or emylenedifamine te^raoetic acid. The 
salts of the compounds according to the invention can be readily soluble or sparingly 

20 soluble ini water, the sparingly soluble salts being used particularly for the production 20 

of delayed action forms of the compounds according to the invention'. 

Surprisingly -die compound^ according to die invention 1 .of general! foittmtla I 
possess only slight sedative properties "and no anticonvulsive properties, but pro- 
nounced hypotensive, antihistaminic and analgesic properties. The following tables I 

25 to V show die extent of these activities as well as details of toxicity and compare them 25 

with the effects of known substances. Substances. used for comparison were: phentol- 
amine, cMoxodiazepooridey Meprobamats, aminophenazone, morphine- hydrochloride, 
piprine hydrate = (l-methyl-piperidyl-4)-benzhydryl ether -8-chlorotheophyillinate. 
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Table II shows the influence of various piperazinyl quinazolones on the blood 
pressure and the cardiac frequency of the narcosed rat and also on the hypertensive 
effect of 0.001 mg/kg d.v. 1 -adrenaline and noradrenaline on the despinalised rat. 
The mean lethal doses for the mouse are also given. , 

5 From Tables I and II it can be seen that the piperazinyl qumazolones according 

to the invention generally have a stronger hypotensive action and a lower toxicity than 
phentolamine which in the blood vessels specifically inhibits the stimulating acmon of 
noradrenaline and adrenaline. . ... 

The inhibition of the carotid sinus reflex brought about by the piperazinyl quinazo- 

10 lones occurs at lower doses than the spontaneous lowering of the blood pressure in the 

cat. This shows that the compounds according to the invention inhibit central hyper- 
tensive mechanisms of the circulation. 

The central damping actions of the piperazinyl quinazolones on the mouse can 
be seen from Table III. A comparison between the doses which influence the circula- 

15 rian and those which have a central damprng eflect shows that the influence on the 

rirculanon takes place preferentially, which means to say that the hypotensive doses 
are below those which reduce the motor behaviour, that is to say the normal movement 
operation. 
Key to Table III: 

20 a = dose at which 50% of the mice fall from a rotating bar; 20 

b = dose at which an average of 50% of the mice display the following symptoms: 
inhibition of spontaneous motility, sedation, muscular relaxation, loss of power 
to grip and hold themselves on a horizontal wire mesh; 
c = average percentage inhibition of the running activity of mice which had been 
25 pre-treated with 5 mg/kg. of ^-amphetamine sulphate (reckoned on the activity 25 

of mice which had only received a-amphetamine sulphate) over a period of 180 
minutes- . . 

" d = percentage prolongation of the duration of sleep of mace which had received 
75 mg/kg. of hexobarbital, reckoned on the duration of the sleep of control 
30 animals. 30 
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From Table IV below one can see the analgesic action, measured in terms of 
the reaction during the thermal irritation of the mouse tail The analgesic^y 

effective doses are also below those which reduce the motor behaviour, that is to say 
the normal movement processes (cf . Table III). 

TABLE IV 





Analgesic effect on the mouse 


Product of 
Example No. 


Delay in the defence reaction after the 
thermal stimulation of the tail of the 
mouse by 25% by mg/kg per os 


1 


1.5 


2 


1 


3 


2 


_____ 


- 3 


5 


<1 


6 


1.5 


----- . -7 


1 


8 


10 


10 


2 


11 


4 


12 


1.5 


13. ... 

..... 


2 


14 


2 


15 


1 


16 


2.5 


.17 


2 


18 


8 


Aminophenazone 


80 


Morphine 
• hydrochloride- 





i Another surprising feature is the strong antihistamine activity of the piperazinyl- 
guinazoloiresja^^ . — -- — ; 
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TABLE V 





Antihistamine action 


Product of 
Example No. 


50% inhibition of the histamine spasm 
of the isolated guinea pig small intestine 
by g/ml. 


1 


3.5 X 10- 9 


2 


6.5 X 10-® 


3 


1.5 X 10- 9 


4 


8 X 10-* 


6 


3 X 10~ 9 


7 


2 X 10- 9 


11 


3~X 10- 9 


12 


3.5 X 10" 10 


13 


2.5 X 10~ 9 


15 


7 X 10- 9 


16 


3.5 X 10- 9 


20 


2.5 x 10- 9 


Piprine 
hydrinate 


1 T 5 x 10- 8 



An orientating clinical 1 test which was carried out with the compound of Example 
6 on 7 female and 1 male patient with doses of 10 and 20 mg per os, showed a very 
good tolerance, no effect on the sensorium and a statistically significant lowering of the * . 

5 systolic and diastolic blood pressure. Figs 1 and 2 show the variations in the blood 5 

pressure at various doses of 2-(2-(l-(2-methoxyphenyl) piperazinyl-4)ethyl)- 6,7-di- 
methoxy-4(3H)-quinazoilione in relation to the mean initial blood, pressure of 171.9 mm 
Hg systolic and 95-3 mm Hg diastolic; Fig. 1 is based on the mean initial blood 
pressure of 171.9 mm Hg systolic and Fig. 2 is based on the mean initial blood 

10 pressure of 95.3 mm Hg diastolic. The lowering of the blood pressure is therefore seen 10 
to be dependent upon the dose. The difference in the action of 10 and 20 mg. is 
statistically confirmed. 

From the pharmacological and clinical investigations it can be seen that the 
piperazinyl quinazolones of the general formula I and their salts with pharmaco- 

■ 15 logically tolerable inorganic or organic acids are valuable therapeutic aids, particularly ^5 
for the treatment of high blood! pressure. 

Pharmaceutical products can be prepared which contain one or more of the 
compounds according to the invention in the form of the free bases or of a pharmaco- 
logically tolerable add addition salt as active principle, possibly also in admixture 

20 with other pharmacologically active substances. These pharmaceutical products can 20 
be produced in the usual manner by combining the active principle with a pharma- 
ceutical support, such as a filler, a diluent, a corrective and/or other usual ingredients 
for pharmaceutical products. The products can be produced in the solid state in the 
form of tablets or capsules or in the liquid state in the form of solutions or suspens- 

25 sions. In the case of acuiiini strati on by intravenous route three times a day . the 25 
individual dose is from »1 to 50 mg, preferably 5 to 20 mg. For administration three 
times a day by intramuscular route the individual dose, is :1 to 50 mg., preferably tiO 
to 25 mg. When administered per os three times a day, the individual dose is from 
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Saa Mas wj»w« : 5 

316 U S tlffie also relates to pha^aceuncal products e^egUy for 
die trearaent!tf high blood pressure, which are characterised by their containing one 
or more compounds of the general formula I. 

Example of a batch for the production of 75,000 tablets containing 20 mg. of 

active principle of Example 6 *" 
Ingredients: 
1.500 kg. compound of Example 6 - 
6.000 kg. corn starch 

4.875 kg. lactose _ 
0.225 kg. amorphous silica 
1 0.300 kg. sodium lauryl sulphate 

0.375 kg. polyvinylpyrrolidone 
1.200 kg. pectin 

0.375 kg. talcum 20 
20 0.150 kg. magnesium stearate 



10 



20.000 kg. 

35 



The compound of Example ^ in the finely powdered form, the ^crocrystalhne 
cellulose and die unpressed amorphous silica are thoroughly mixed and filled mm hard 

^FnSST Invention relates to a process for the production of halogenaDcanoic 
acid-6-carbamyl anflides of the general formula II 



40 



o 

C-NH-R. 



H 



• m w^h W A and Hal have the meanings given above used as starting materials 
that 6-carbamyl anilines of the general formula a: 



15.000 kg. 

The active principle, the corn starch, the lactose, the amorphous silica and [ the 
sodium lauryl sulphate ^e mixed and sieved. This mixture ^^^^^^1 
tion of the polyvinylpyrrolidone in 2.4 litres of alcohol and granulated through a 
25 Seve with ameTSaS mm. The granulate ds dried at 40°C ^ £™^J£ 25 

25 pectin, talcum and magnesium stearate. This mixture is pressed on the rotary press 

into tablets of 200 mg. and a diameter of 8 nm. 

• Example of a batch for the production of 200,000 capsules 
containing 20* mg. active principle 
*n : Ingredients: 

4.000 kg. compound of Example 6 
15.990 kg. microcrystalline cellulose 
0.010 kg. amorphous silica 



35 




in which R l and R 2 have the meanings given above, are reacted, with halogenalkanoic 
acid halides of the general formula XI 



Hal 7 — € — A — Hal 

XI 

5 in which Hal and A have the meanings given above and Hal' signifies a chlorine 5 

or bromine atom, or halogenalkanoic acid anhydrides of the general formula XII 

O 

C — A — Hal 

/ 

O 

\ 

C — A — Hal 

II 
O 

XII 

in which A and Hal have the meanings given above, in the presence of one or more 
inorganic and/or organic auxiliary bases in an inert organic solvent. 
10 In the process for the production of halogenalkanoic acid -6-carbamyl anilidcs 10 

of the general formula II or II* one uses as inorganic auxiliary bases alkali or alkaline 
earth metal carbonates, especially sodium carbonate or potassium carbonate, or alkali 
metal bicarbonates, especially sodium bicarbonate; preferred auxiliary organic bases 
are tertiarv amines, for example triethylamine, ethyldisopropylamine, pyridine. As 
15 organic auxiliary bases it is also possible to use an excess of 6-carbamyl aniline of the 15 

general formula II or II*. As inert solvent one uses preferably hydrocarbons, for 
example, benzene, toluene or xylene, halogenated hydrocarbons, for example methylene 
chloride, chloroform^ trichlorethylene, chlorobenzene or o-dichlorobenzene, or ethers, 
for example di-isopropyl ether, tetrahydrofuran or dioxan, or mixtures of the above- 
20 mentioned solvents. 20 

The reaction temperatures are not critical; they are generally within the range 
from 0 to 80°C, especially 10 to 30°C 

In order to obtain good yields one proceeds as follows in a particularly preferred 
form of execution of the process of the invention for the production of halogenalkanoic 
25 acid-6-carbamyl anilides of the general formula II or M* : 25 

The 6-carbamyl aniline is placed in one of the above-mentioned solvents. Per 
mole of 6-carbamyl aniline one adds 0.5 moles of halogenalkanoic acid halide or 
anhydride, dissolved in one of the solvents listed above, accompanied by stirring 
and if necessary by cooling. To the resultant reaction mixture one adds, per mole of 
30 6-carbamyl aniline used, 0.5 moles of organic auxiliary base, accompanied by stirring. 30 
One adds further haloalkanoic acid halide or anhydride, namely 0.25 moles per mole of 
6-carbamyl aniline used, that is to say one-half of the quantity previously added. This 



10 



is Mowed «« agofa by d» oddi-ion of 0.25 os.los of Jg&S^Si 

is carried out in the usual manner, lor example oy ^ 

XIII 




10 



15 
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Ethyl acetate 

Ethyl acetate 

Ethyl acetate 

Ethyl acetate 

Ethanol 

Ethyl acetate 
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Example 1 

2-r2-{l-phenylpiperazinyM)ethyl)-6J-dimethoxy-4(3H)-quinazolone 

To a solution of 14.2 g <0.04 moles) of 3-bromopropiomc acid<3,4-dimethoxy-6- 
carbamyl) anilide in 100 mis. of acetonitrile heated to 50°C one adds a nuxture of 7g 
(0 04 moles) of 1-phenylpiperazine and 7.8 g (0.04 moles) of chcyclohexylamine m 
50 mis of ethyl alcohol. The crystal paste which is immediately formed is stirred lor 
about 5 hours at 50 to 70°C and then freed from solvents in vacuo The residue is 
taken up in 100 mis. of hot chloroform, separated from the undissolved residue and 
the clear solution is concentrated by evaporation in vacuo. The oily product is dissolved 
in ICO mis. of ethylene glycol monoethyl ether, 2.24 g (0.04 moles) of solid potassium 
hydroxide are added and the mixture is heated to 100°C for .10 to .15 minutes. Whilst 
stirrin* vigorously the solution is poured into 500 mis. of iced water which contains 3 
e of ammonium chloride and semi-concentrated aqueous ammonia is added unol the 
reaction is alkaline. The precipitate is filtered at the pump, washed thoroughly with 
water and dried. After re-crystallisation from ethyl acetate, one obtains .15 g (78 /o 
of theory) of 2-(2-(il-phenylpiperazinyl-4)ethyl)«6,7-dimethoxy-4(3H>quma2olone with 

a melting point of 214 — 2il5°C. . , , 

In the same way as described in Example 1, the following compounds are produced 
by using the corresponding initial material: 

Example 2 • u * 

2K2Kl<2-tolyl)-piperazinyl-4>thyl)-6,7-dimethoxy-4(3H)-quinazolone in a yield of 

64% and with a melting point of 204 — 205°C. 

Example 3 . 1 , x 

2-(2-(.l-(3-tolyl)piperazinyl-4)ethyl>6,7-dimethoxy-4(3H)-quinazolone m a yield of 

86*y o and with a melting point of 212 — 213°C. 

Example 4 . . 

2-(2.(l-(4-tolyl)piperazinyl-4)ethyl)-6,7-dimethoxy-4(3H>quinazolone in a yield of 

52% and with a melting point of 232 — 233°C. 

Example 5 

2-(2<l-(3-trifluoromethylph^ 

with a yield of 74%, and with a melting point of 239—240 C. 

Example 6 

2-(2-(l-(2.methoxyphenyl)pi P erazinyl-4)ethyl)-6,7-dimethoxy-4(3II)-quinazolone m a 
yield of 75% and with a melting point of 214 — 215°C. 

Example 7 . 
2K2-(l-(3-mcthoxyphenyl)piperazinyl-4^ m a 

yield of 577 c and with a melting point of 195 — 196°C. 

Example 8 



H2-(M2-mcthoxyphenyl^ 

lone in a yield of 46% and with a melting point of 211—212 C. 

Example 9 

2 - (2 - (1 - (2 - -methoxyphenyl)pi P erazinyl - 4)ethyl) - 3 - phenethyl - 6,7 - di- 
methoxy4(3H)-quinazolone in a yield of 42% and with a melting point of 162- 
163°C 

Example 10 

2 .(2-(H2-ethoxyphenyl^ m * 

yield of 62%, and with a melting point of 207 — 208°C. 

Example 11 . 
2-(2-(l-(2-chlorophenyl)pipera 2 ^ in 
yield of 81 %> and with a melting point of 26 — 227 C. 

Example 12 . 
2-(2KH3-chlorophenyl)p^^ m 
• '1 of 60% o and with a melting point of 224 — 253 
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Example 13 

2-(2-(l-(4-chlorophenyl)pipera^^ in a 

yield of 6$ yl and with a melting point of 231 — 232°G 

Example 14 : 
2-(2-(l-(2-fluorophenyl)piperazinyM)emyl>6,7-dimemoxy-4<3H)-quinazoIone in a 5 

yield of 56% and with a melting point of 210°C. 

Example 15 

2-(2-(l-(3-fluorophenyl)piperazinyI-4)ethyl)-6 3 7-dimethoxy-4(3HHuinazolone in a 
yield of 64% and with a melting point of 221 °C. 

Example 16 . 10 



in a 
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2-(2-(l-(4-fluorophenyl)pipera^ 
yield of 45% and with a melting point of 25 O— 251 °C 

Example 17 

2-(2-(l-(4-methox>phenvl)piperaz^ 

One dissolves 10 g (0.032 moles) of 3-bromopropionic acid^3,4-dimetnoxy-e>- 
carbamyl)-anilide in 50 mis. of dimethylformamide, adds a solution of 9.1 g ,(0.036 
moles) of l<4-methoxyphenyl)piperazine and 7.5 g (0.036 moles) of eth y^icyclo- 
hexvlamine in 50 mis. of dimethylformamide and the solution is stirred at 80 C tor 
2 hours. The ethyldicyclohexvlamine hvdrobromide formed is filtered off at the pump 
and washed thoroughly with dimethvlformamide. The combined filtrates are mixed with 20 
50 mis. of 2N caustic soda solution heated to 100— 110°C for 10 to 15 minutes and 
finally poured into 500 mis. of ice-cooled ammonium chloride solution. The crystalline 
precipitate which separates out is filtered off at the pump, thoroughly washed with 
water and dried in vacuo. The crude product is purified by crystallisation from ethyl 
alcohol using a hot extractor and in this way one obtains 7.1 g (52% of the theory) of 25 
2-(2-(l-(4-memox>phenyl)piperaziny^ with 
a melting point of 218°C 

Example 18 

2-(l-(2-methoxyphenyl)piperazinyl-4)methyl-6,7-dimethoxy-4(3H>quinazolone 

A mixture of 21.0 g (0.077 moles) of chloracetic acid-(3,4-dimethoxy-6-carbamyl)- 30 
anilide and 44.3 g (0.23 moles) of l«(2-methoxyphenyl)piperazine is heated whilst 
stirring to 110°C. The mass which solidifies after 10 minutes is dissolved in 100 mis. 
of acetonitrile and stirred for a further 30 minutes at 70°C. The mixture is freed from 
solvent in vacuo, the residue is taken up in 100 mis. of ethylene glycol monomethyl 
ether which contains 5.6 g of potassium hydroxide, and heated to 100°C for 15 minutes. 35 
The solution is poured on to ice, 20 mis. of saturated ammonium chloride soludon 
are added and semi-concentrated aqueous ammonia until the reaction becomes slightly 
alkaline. The precipitate is filtered at the pump, washed with water and dried in 
vacuo. Any adhering impurities are removed by briefly boiling the crude product with 
ethyl acetate and then filtering again and drying. In this way one obtains 26.2 g (83% 40 
of theory) of 2<l-(2-memoxyphenyl)piperazinyl^)-methyl-6,7-dimethoxy-4(3H)- 
quinazolone with a melting point of 210°C. 

Example 19 

2-(«-(l-(2-methoxyphenyl)piperazinyl-4)-n-propyI)-4(3H>quinazolone 

19.2 g (0.06 moles) of 2-(2-bromobutyrylaimno)-benzamide and 35.7 g {0.186 moles) 45 
of l-(2-methoxyphenyl)piperazine are heated to 70°C for 2 hours whilst stirring, and 
then mixed with a solution of 6.4 g of potassium hydroxide in 70 mis. of glycol 
monoethyl ether and then heated to 70°C for a further 30 minutes. The reaction mix- 
ture is distributed between saturated ammonium chloride solution and chloroform, 
the chloroform phase is separated and after drying over calcined potassium carbonate 50 
is concentrated bv evaporation in vacuo. The oily residue is boiled up with ethyl 
acetate, allowed to cool slowly and the crystal mass is filtered off at the pump. By 
redissolving in a 9 : 1 mixture of ethyl acetate and methyl alcohol it is possible to 
purify the crude product. In this way one obtains 21.3 g (83.5% of theory) of 2-(or-(l-(2- 
methoxyphenyl)-pipcrazinyl-4>n-propyl)-4(3H)-quinazolone with a melting point of 55 
ISO— 181°C 

Example 20 

By using corresponding initial materials, one obtains by the mode of operation 
stated in Example 19 2-(3-(l-(2-methoxyphenyl>piperazinyl-4>n-propyl>6,7-di- 
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methoxy-4(3H)-quinazolone in a yield of 59% and with a melting point of 175 — 
176°C 

Example 21 
2-(3-(l-(2-memoxyphenyl)piperazinyl-4>^ 

5 quinazolone ^ 

10.0 g (0.023 moles) of 4-(bromobutyric acid-(3,4-dimemoxy-6-cyclohexylcarb- 
amyl) anilide and 22.0 g (0.115 moles) of l-(2-methoxyphenyl) piperazine are stirred 
at 120°C for 4 hours. The reaction mixrure is then poured into 100 mis. of saturated 
ammonium chloride solution and extracted with chloroform. After drying the chloro- 

10 form extracts over calcined potassium carbonate, they are concentrated by preparation 10 
in vacuo. The residual dark brown oil is purified by column chromatography over 
silica gel neutral (0,05 — 0.2 mm) using chloroform as eluent. The eluate is concentrated 
in vacuo and the residue is heated at 0.5 mm Hg for 2 hours at 160°C. Then the 
crude product is recrystallised from ethyl acetate. In this way one obtains 2.6 g (22.5% 

15 of theory) of 2-(3-(>l-(2-methoxyphenyl) piperazinyl-4)-n-propyl)-3-cyclohexyl-6,7- 15 

dimethoxy-4(3H)-quinazolone with a melting point of 214 — 216°C. 

Example 22 

2-(l-(2-methoxyphenyl) piperazinyl-4) memyl-3-isoamyl-6,7-dimethoxy-4(3H)- 
quinazolone 

20 4.0 g (O.OKL moles) of chloroacetic acid-(3 3 4-dimethoxy-6-isoamylcarbamyl) anilide 20 

and 4.3 g (0.022 moles) of l-(2-methoxyphenyl) piperazine are stirred in 20 mis. of 
dimethylformamide for 3 hours at 70°C, the solvent is removed for the most part 
in vacuo, the residue is distributed between 2 N caustic soda solution and chloroform 
and finallv the chloroform phase is purified by column chromatography over 100 g 

25 silica gel neutral (0.05 — 0.2 mm) using chloroform as eluent. The eluate is concen- 25 

trated in vacuo, the residue is heated in 50 mis. of dimethylfonnamide with 5 mis. of a 
40% solution of benzyltrimethyl ammonium hydroxide in methyl alcohol for 30 
minutes at 100°C and the reaction mixture is then poured into 500 mis. of saturated 
ammonium chloride solution. The oily reaction product is extracted with chloroform, 

30 after drying the chloroform phase and concentration in vacuo it is isolated and made 30 

to crystallise with a 3 : 7 mixture of ethyl acetate and cyclohexane. In this way one 
obtains 2.0 g (37% of theory) of 2-(l-(2-methoxyphenyl)-piperazinyl-4>methyl-3- 
isoamyl-6,7-dimethoxy-4<3'H)-quinazolone with a melting point of 147°C. 

Example 23 

35 By using the corresponding initial compounds, by preceding analogously to Exam- 35 

pie 2 one obtains 2-(2-(l-(2-methoxyphenyl)-piperazinyl-4)-ethyl)-6,7,8-trimethoxy- 
4(3H)-quinazolone with a yield of 82% and a melting point of 164°C 

Example 24 

By using the corresponding initial compounds, by proceeding analogously to 
40 Example 22 one obtains 2-(2-(!l-(2-chlorophenyl)-piperazinyl-4)-ethyl)-6,7,8-trimeth- 40 

oxy-4(3H)-quinazolonc with a yield of 85% and a melting point of 172°C. 

Example 25 

58.1 g (0.3 moles) of 4,5-dimcthoxy-anthranilic acid and 1*18.35 g (0.45 moles) of 
3_(4-(2-methoxyphenyl)-piperazinyl-l)-propionamide are heated to 150°C for 7 hours. 

45 After cooling, the mixture is heated with 2N aqueous sodium carbonate solution, 45 

extracted with methylene chloride and the methylene chloride solution separated is 
shaken four times with 0.1 N aqueous sodium hydroxide solution. The caustic soda 
extract is clarified with active carbon, mixed with hydrochloric acid until the pre- 
cipitate which as initially formed is redissolved and then rendered alkaline with 2N 

50 aqueous sodium carbonate solution, when the quinazolone is precipitated. After re- 50 

crystallisation from ethyl alcohol one obtains 2-(2-(l-(2-methoxyphenyl)-piperazinyl-4> 
ethyl)-6,7-dimethoxy-4(3H>quinazolone with a melting point of 214 — 215 C C. 

By using the corresponding initial compounds it is possible by means of the 
process described here to obtain the piperazinylalkyl-4(3H)-quinazolones described 

55 in Examples 1 to 7, 10 to 20, 23 and 24. 55 
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Example 26 . 
40 1 e fOl moles) of imino ethyl 3-(4-(2-methoxyphenyl)-piperazinyl-l) pro- 
pionate trihydrochloride are placed in a mixture of 100 g of 407 aqueous potassium 
c'roonat? solution and 100 mis. of ether cooled to -10°C The ether solu .on ,s 
5 separated after being shaken dried with potassium f^f^^f^jT^f. 5 
off The oily residue is poured into a hot soluuon of 2.5 g (0.1 moles) or etnyi <w 
dimedioxy-anthranilatc ui 100 mis. of ethyl alcohol and heated under a reflux for 
15 hours After removing a part of the ethyl alcohol the reaction mixture is poured 
n o wa£ and die precipftated P reaction product is purified by hot extraction .with ethyl 
10 acetate. One obtains 2-(2-(l-(2-memox>Thenyl)-pipcrazinyl-4) ethyl)-6,7-dimethoxy- 10 
4(3H)-quinazolone with a melting point of 214 — 215 C C. A~~th~A 
By using the corresponding initial materials and the methods of operation described 
here one caS obtain the P ipera2inyl-alkyl-4(3H)-quinazolones described in Examples 
1 to 7, 10 to 20, 23 and 24. 
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I* and their salts with pharmacologically compatible inorganic or organic acids, 
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in which R'*, R", A* and Z* are as defined « C '^ 3 3 characterised by fact that 2- 
7^ Process in accordance with Claims 11 or cnawticr^cu t n 

(2-(l-(itdyT)p%eraztayl^ 

oinerazinvl - 4)ethyl) - 6,7 - dimethoxy - 4(3H) - qmnazolone 2 - (2 - (1 - ( 4 " tol ^_ 
ggSgl - Vyi) : '6 7 - dimethos, , - 4£H£ - ^^^oS^V-t 
methoxvphenyl)piperazinyl - 4)ethylj - 6,7- d> m «h°*;> - 4M «j . q H irae thoxv - 4(3H)- 
(1 - (2 - methoxvphenyl)pipcrazinyl - 4)ethy - 3 - meth>l - 6,7 - diraetn ox y. ^ 

patible inorganic or organic acids are produced. rharacterised bv the fact 

h Jro°d e uces in 2 

aC,dS 27 A oroce« for the preparation of an arvl-substituted piperazinylalkyl-quinazol- 
one-(4)"derFSe of formula^ substantially as described with reference to any one 
ofEx_aniplesl to27 a aration comprising one or more ar>I-sub S tiruted 

or liquid pharmaceutically acceptable inert carriers. characterised by 

29 A pharmaceutical preparation in accordance with claim 28, char actensea oy 
the fact tha? the dose unit for intravenous administration contains 1 to .50 mg., for 
mttam^ar administration 1 to 50 mg., and for oral administration 1 to 100 mg., of 

° nC tt?££2SES%^^ " claim 28 containing one or more 
of ^^^^S^S^-^c^ to claim 28 containing one or more 

of the compounds named in Claims 5 to 19. r r>nrainine 2-'2-a-f2- 

32 A pharmaceutical preparation according to ^ claim 28 containing z ^ U ^ 
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in which R 1 , R 2 , A and Hal have the meanings given above, is reacted with an aryl- 
piperazine of the general formula III, or 

c) an anthranilic acid of the general formula VI 



-mT 



2T 



in which R 1 has the meaning given above, or a reactive ester of such a compound is 
reacted with a compound of the general formulae VII, VIII or IX, 




VJH. 



Y 



r 



in which A, Y and Z have the meanings given above, and X signifies an amino group 
or an alkoxy group with 1 to 4 carbon atoms, at elevated temperature and the radical 
R 2 is introduced into the compound so obtained by alkylation, and if desired the com- 
pounds obtained according to a), b) and c) are converted with pharmacologically com- 
patible inorganic or organic acids into the salts or a salt obtained is converted into the 

free ^Process in accordance with Claim 22, characterised by the fact that in the 
variant a) a compound of the general formula II is used, in which a halogen atom is a 

chlorme or bromine atom. , . _ . , x ^ 

24 Process in accordance with one of Claims 22 or 23, characterised by the fact 
that aryl-substituted piperazinylalkyl quinazolone-(4) derivatives of the general formula 
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in which RS R s , A, Y and Z are as defined in claim 1, characterised by the fact that 
a) a compound of the general formula II 

o 

« X 
C-NH-R 



K-co -A -Hoi 
H 




in which R 1 , R- and A have the meanings given above, and Hal siginfies a halogen atom, 
is reacted with an arylpiperazine of the general formula III, 



Y 



in: 



in which Y and Z have the meanings given above, and the compound obtained of the 
general formula IV 




r i z. 



3ST 



in which R J , A, Y and Z have the meanings given above, is intramolecularly con- 
densed at elevated temperature, or 

b) an «u-haloallcylquinazolone of the general formula V 

o 

II 



ooc 



A -Hal 
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5. 2-(2-(.l-(2-tolyl) piperazinyl-4) ethyl>6,7-dimethoxy-4(3H)-quinazolone. 

6. 2-(2-Ql-(3-tolyl) piperazinyl-4) ethyl)-6,7-dimethoxy-4(3H)-qiiinazolone. 

7. 2-(2-(l-(4-tolyl) piperazinyl-4) ethyl)-6,7-dimethoxy-4(3H)-qiiinazolone. 

8. 2-(2-(l-(3-methoxyphenyl) piperazinyl-4) ethyl>6,7-dimethoxy-4(3H)- 

5 quinazolone. 5 

9. 2-(2-(l-(2-methoxyphenyl) piperazinyl-4)erhyl>3-methyl-6 3 7-<iirriethoxy- 
4(3H)-quinazolone. 

10. 2-(2-(l -(2-ethoxyphenyl) piperazinyl-4)ethyl)-6,7-dimethoxy-4) (3H>quin- 
azolone. 

10 11. 2-(2-(l-(2-chlorophenyl) piperazinyl-4) emyl>6,7-dimethoxy-4(3H)-quin- 10 

azolone. 

12. 2-(2-(l-(3-chIorophenyl) piperazinyl-4)ethyl)-6,7-dimeihoxy-4(3H)-quinazolone. 

13. 2-(2-(l-(4-chlorophenyl) piperazinyl-4) ethyl)-6,7-dtoethoxy-4(3H)-quin- 
azolone. 

15 14. 2-(2-(l-(2-fluorophenyl) piperazinyl-4) ethyl)-6 5 7-dimethoxy-4(3H)-quin- 15 

azolone. 

1 5 . 2-(2-( 1 -(3 -fluorophenyl) piperazinyl-4)ethyl>6 3 7-dimethoxy-4(3H)-quinazol- 

one. 

16. 2-(2-(l-(4-fluorophenyl)piperazinyl-4)e^ 

20 17. 2-(2-(l-(4-methoxyphenyl) piperazinyl-4)ethyl)-6,7-dimethoxy-4(3H)-quin- 20 

azolone. 

18. 2-(l-(2-methoxyphenyl) piperazinyl) -4)methyl-6,7-dimemoxy-4(3H)-quin- 
azolone. 

19. 2-(3-(l-(2-methoxyphenyl)-piperazinyl - 4) - n-propyl>6,7-dimethoxy-4(3H)- 

25 quinazolone. 25 

20. 2-(2-(l-(2-methoxyphenyl)piperazinyl - 4)ethyl) - 6,7-dimetfaoxy-4(3H)-quin- 
azolone. 

21. The aryl-substituted pipcrzinylalkyl-quinazolone-(4) compounds of formula I 
described in Examples 1 to 25. 

30 22. Process for the production of aryl-substituted piperazinylalkyl-quinazolone-(4) 30 

derivatives of the general formula I and their salts of pharmacologically compatible 
inorganic or organic acids, 
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3,4-dimethoxy-6-aminobenzoic acid-N-methylamide 

To a solution of 15.8 g (0.06 moles) of 6-nitroveratrumic acid-N-methylamide m 
200 mis. of methyl alcohol boiling under a reflux one adds 15 mis. of an approximately 
50% aqueous suspension of Raney nickel and then while stirring adds drop by drop 
5 slowly 16.1 g (0.3 moles) of hydrazine hydrate. As soon as the reaction which takes 5 

place with considerable frothing has ended, the catalyst is filtered off, the filtrate is 
evaporated to dryness in vacuo and the residue is re-dissolved in ethyl alcohol. In this 
way one obtains 10.6 g (76.8% of theory) of 3,4-dimethoxy-6-aminobenzoic acid-N- 
methylamide with a melting point of 138 — 139°C. 

10 Example 27 10 

2-bromobutyric acid-(2-carbamyl) anilidc 

To a solution of 15.0 g (O.ll moles) of anthranilamide in 200 mis. of dioxane 
there are first of all added drop by drop, accompanied by thorough stirring, a solution 
of 11.3 g (0.55 moles) of 2-bromobutyryl chloride in 25 mis. of dioxane and then a 

15 solution of 5.55 g (0.55 moles) of triethylamine in 25 mis. of dioxane. Into the 15 
resultant reaction mixture there is added slowly drop by drop 
5.65 g of 2-bromobutyryl chloride in 12.5 mis. of dioxane and 
then a solution of 2.78 ? of triethylamine in 12.5 mis. of dioxane, 
that is to say one-half quantities of the previously combined reactants. This alternating 

20 addition of half quantities of 2-bromobutyryl chloride and half quantities of triethyl- 20 
amine is repeated a further twice. After the addition is terminated, the reaction mix- 
ture is stirred at room temperature for a further 30 minutes and then freed for the 
most part from solvent in vacuo. The residue is mixed up into a suspension in 0.5 
litres of 0.5N hydrochloric acid, filtered at the pump and washed neutral with water 

25 and dilute soda solution. After drying in vacuo and crystallisation from benzene, one 25 
obtains 24.2 g (72% of theory) of 2-bromobutyric acid-(2-carbamyl)-anihde with a 
melting point of 146°C. From the benzene solution it is possible to recover a further 
6.0 g, the total yield being increased to 90% of theory. 
In an analogous manner the following are produced : 

35 Example 28 30 

Chloracctic add-(3,4-dimethoxy-6-carbamyl) anilide in a yield of 75% of theory 
and with a melting point of 21S°C. 

Example 29 

Chloracetic acid-(3,4-dimethoxy-6-(N-isoamylcarbamyl) anilide in a yield of 34% 
of theory and with a melting point of 142°C. 

30 

Example 30 

3-bromopropionic acid-(3,4-dimethoxy-6-carbamyl) anilide in a yield of 75% 
of theory and with a melting point of 188°C. 

Example 31 

40 3-bromopropionic acid-(3 3 4-dimethoxy-6-(N-methylcitrbamyl) anilide in a yield 40 

of 71 % of theory with a melting point of 150 — 151°C. 

Example 32 

3- bromopropionic acid-(3,4-dimethoxy-6-(N- 5 /?-phenylethylcarbamyl)) anilide in a 
yield of 75% of theory and with a melting point of 153— 154°C. 

Example 33 t 45 

4- chlorobutyric acid-(3,4-dimethoxy-6-carbamyl) anilide in a yield of 63% of 
theory and with a melting point of 165 — 166°C. 

Example 34 

4-bromobutyric acid-(3,4-dimethoxy-6-(N-cyclohexylcarbamyl))-anilide in a yield 
of 89% of theory and with a melting point of 174 — 175°C 



WHAT WE CLAIM IS: — 



1. Aryl-substituted piperazinylalkyl-quinazolone-(4) derivatives of the general 
formula I and their salts with pharmacologically tolerable inorganic or organic acids, 
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10 



15 



20 




in which R 1 signifies a hydrogen atom, a halogen atom, one to three straight-chained 
or brShed, Xl groups wM, 1 to 6 carbon atoms or one to three straight-chained 

alkyl group with 1 to 6 

ASS? SgL"hth?ed°^ a bSched, aDcylene group widi 1 to 6 carbon atoms, 

f S^ ^^-Keus: 

Lh witlTl to 4 carbon atoms, trifluoromethyl groups or fluorine, chlorine or bromine 

""""I" Arvl-substituted pipernzinvlalkyl quinazolone-C4) derivatives of the general 
formula I din in cS 1, and their salts with pharmacologically compatible morgan* 
formula l given m ^ » hvdlowai atom, a chlorine or bromine atom, 1 to 3 

53SS£f Jb22i aBtyl groups with 1 ro 6 carbon aton. or 1 to 3 nrdght- 
chained or branched alkoxy groups with 1 to 6 carbon atoms, and R , A, Y and Z 
have the JggEfi5^SSJi quina 2 olone-(4) derivatives of the general formula 
I* and their salts with pharmacologically compatible inorganic or organic acids, 
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in which R 1 * signifies 1 to 2 methyl, ethyl, methoxy or ethoxy groups, 
R-* signifies a hydrogen atom, a methyl or ethyl group, 

formula 1 given W i £ ^ RJS: sjgnifies from i to 2 methyl, ethyl, methoxy 
SXJS^^SV- 7 position, and R", A' and Z* have the meanings 
given in Claim 3. 
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